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In procesul m sur rii caracteristicilor termice a radiocomponentelor passive este necesar 

de echipament specializat pentru a men ine temperatura în termostate specializate cu respectarea dinamicii 
de varia ie a temperaturii. Alt  cerin  este ca blocul electronic de comand  s  asigure caracteristicile tehnice 
cerute i  fie accesibil în implementare HARD, ce poate servi ca obiect de studiu machet de laborator pentru 
alte disciplini în cadrul procesului de studii. 

�
Cuvinte-cheie: Termoreglare, senzor termic, înc lzitor, histerez , amplificator opera ional, tensiune de 

referin , comutator. 
�

ÌQ� SURFHVXO� GH� HIHFWXDUH� D� PăVXUăULORU� SDUDPHWULORU� WHUPLFL� D� UDGLRFRPSRQHQWHORU� SDVLYH� vQ� FDGUXO�
OXFUăULORU� GH� ODERUDWRU� OD� GLVFLSOLQD� Ä0DWHULDOH� úL� &RPSRQHQWH� vQ� (OHFWURQLFă´� HVWH� QHYRLH� GH� HFKLSDPHQW�
VSHFLDOL]DW�SHQWUX�PăVXUDUH�úL�DQXPH�DFHDVWD�HVWH�XQ�WHUPRVWDW�VSHFLDOL]DW�GRWDW�FX�EORF�HOHFWURQLF�GH�FRPDQGă��
3H� GH� DOWă� SDUWH� FDUDFWHULVWLFLOH� SDUDPHWULORU� WHUPLFL� D� UDGLRFRPSRQHQWHORU� SDVLYH� SRW� RIHUL� LQIRUPDĠLH�PDL�
GHWDOLDWă�SHQWUX�PRGHODUHD�úL�SURLHFWDUHD�VFKHPHORU�HOHFWULFH�vQ�FDGUXO�DOWRU�GLVFLSOLQH�D�SURFHVXOXL�GLGDFWLF��ÌQ�
FDOLWDWH� GH� VDUFLQă� VXSOLPHQWDUă� EORFXO� HOHFWURQLF� GH� FRPDQGă� SHQWUX� WHUPRVWDW� VSHFLDOL]DW� SRDWH� VHUYL� FD�
PDFKHW��PRVWUă��GH�ODERUDWRU�vQ�FDGUXO�DOWRU�GLVFLSOLQH�D�SURFHVXOXL�GLGDFWLF���

�

ÌQ�OXFUDUHD�GDWă�VH�DQDOL]HD]ă�PRGXULOH�GH�UHDOL]DUH�D�XQXL�WHUPRVWDW�FH�FRUHVSXQGH�XUPăWRDUHORU�FHULQĠH��
���5HDOL]DUH�VFKHPRWHKQLFă�PD[LPDO�GH�VLPSOă��
���6ă�DVLJXUH�UHSHWDUHD�FDUDFWHULVWLFLORU�HOHFWULFH�SHQWUX�FRQIHFĠLRQDUHD�vQ�VHULH��
���6ă�DVLJXUH�FDUDFWHULVWLFLOH�QHFHVDUH�SHQWUX�H[SORDWDUH�GH�FăWUH�SHUVRQDO�FX�FDOLILFDUH�MRDVă��
���6ă�DVLJXUH�DILúDUHD�WHPSHUDWXULL�VHWDWH�úL�FXUHQWH�vQ�IRUPă�GLJLWDOă��
���6ă�ILH�SUHYă]XW�SHQWUX�DOLPHQWDUH�GH�OD�UHĠHD�GH�DOLPHQWDUH�GH�WHQVLXQH�DOWHUQDWLYă����9��
���6ă�ILH�DVLJXUDWH�PăVXULOH�GH�SURWHFĠLH�D�XWLOL]DWRUXOXL�GH�WHQVLXQHD�vQDOWă�D�UHĠHOHL�GH�DOLPHQWDUH��

3HQWUX� UHDOL]DUHD� EORFXOXL� HOHFWURQLF� GH� FRPDQGă� HVWH� QHFHVDU� GH� OXDW� vQ� FRQVLGHUDĠLH� DVSHFWHOH�
FRQVWUXFĠLHL� úL� VSHFLILFXO� FRQGLĠLLORU� GH� H[SORDWDUH� vQ� ODERUDWRDUH� D� vQVWLWXĠLLORU� GH� vQYăĠăPkQW� GLQ� SXQFW� GH�
YHGHUH�D�SUHFL]LHL�úL�VWDELOLWăĠLL�vQ�WLPS�D�FDUDFWHULVWLFLORU�HOHFWULFH��&RQVWUXFĠLD�OXL�WUHEXLH�Vă�DVLJXUH�SRVLELOLWDWH�
GH�UHSDUDĠLH�RSHUDWLYă�VDX�VFKLPEDUHD�EORFXOXL�GHIHFWDW�SHQWUX�VLWXDĠLLOH�GH�LHúLUH�GLQ�IXQFĠLH��GHIHFWDUH���

�

3HQWUX�D�REĠLQH�VROXĠLD�QHFHVDUă�vQ�FDOLWDWHD�SXQFWXOXL�GH�UHIHULQĠă�QH�YD�VHUYL�VWUXFWXUD�WHUPRVWDWXOXL�
DQDORJLF��UHDOL]DW�SH�DPSOLILFDWRDUH�RSHUDĠLRQDOH��XQGH�YD�IL�XWLOL]DW�XQ�VHQ]RU�WHUPLF�DQDORJLF��FH�YD�JHQHUD�
WHQVLXQH�FRQWLQXă�SURSRUĠLRQDOă�WHPSHUDWXULL� vQ�&��SDUWHD�GH�FRPDQGă�FX�vQFăO]LWRUXO�SUHVXSXQH�XWLOL]DUHD�
FRPXWDWRDUHORU�HOHFWURQLFH�SULQ�RSWRFXSOXUL��FD�H[HPSOX�SRDWH�VHUYL�VLPLVWRUXO�FRPDQGDW�SULQ�RSWRFXSOX�SH�
ED]D�SHUHFKLL�/('�)RWRGLQLVWRU��

&RUHVSXQ]ăWRU�EORFXO�HOHFWURQLF�YD�IL�DOFăWXLW�GLQ�XUPăWRDUHOH�SăUĠL��ILJ�������
���6XUVă�GH�DOLPHQWDUH��
���6XUVă�D�WHQVLXQLL�GH�UHIHULQĠă��
���6HQ]RU�GH�WHPSHUDWXUă��
���$PSOLILFDWRU�GH�FXUHQW�FRQWLQXX��
���&RPSDUDWRU�GH�WHQVLXQH��
���2SWRFXSOX�úL�FRPXWDWRU�GH�SXWHUH��
���&LUFXLW�GH�VHWDUH�D�WHPSHUDWXULL���
���$ILúRU�GH�DILúDUH�D�WHPSHUDWXULL��
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��6FKHPD�EORFXOXL�GH�FRPDQGă�FX�WHUPRVWDWXO�
�
6XUVD� GH� DOLPHQWDUH� FRQĠLQH� WUDQVIRUPDWRU� GH� FRERUkUH� 7��� SXQWH� GH� UHGUHVDUH�9'��� VWDELOL]DWRU� GH�

WHQVLXQH� '$�� VL� HOHPHQW� GH� SURWHFĠLH� )8��� &RQGHQVDWRULL� &��� &�� úL� &�� VHUYHVF� SHQWUX� QHXWUDOL]DUHD�
SHUWXUEDĠLLORU� GH� IUHFYHQĠă� vQDOWă�� 6XUVD� WHQVLXQLL� GH� UHIHULQĠă�9'�� VHUYHúWH� SHQWUX� DOLPHQWDUHD� VHQ]RUXOXL�
WHUPLF�úL�FLUFXLWXOXL�GH�VHWDUHD�WHPSHUDWXULL�5�5�5���$PSOLILFDWRUXO�'$����DVLJXUă�DPSOLILFDUHD�VHPQDOXOXL�
VHQ]RUXOXL� WHUPLF�'$��FX�FRHILFLHQWXO�.8 �����FDUH�SHUPLWH�GH�DILúDW� WHQVLXQHD�SURSRUĠLRQDOă� WHPSHUDWXULL�
PăVXUDWH��$PSOLILFDWRUXO�RSHUDĠLRQDO�'$����vQGHSOLQHúWH�IXQFĠLD�GH�FRPSDUDWRU�D�WHQVLXQLL�VHWDWH�FX�WHQVLXQHD�
FXUHQWă��vQ�GHSHQGHQĠă�GH�UH]XOWDWXO�FRPSDUăULL�DFWLYHD]ă�RSWRFXSOXO�98��SHQWUX�7[�7��úL�vO�GHDFWLYHD]ă�SHQWUX�
7[!7���5H]LVWHQĠHOH�5���úL�5���VHUYHVF�SHQWUX�IRUPDUHD�EXFOHL�GH�KLVWHUH]ă�FX�VFRSXO�H[FOXGHULL�FRPXWăULL�
KDRWLFH� OD� KRWDUXO� FkQG� 7[7��� 2SWRFXSOXO� 98�� úL� VLPLVWRUXO� 96�� VXQW� FRQHFWDWH� GXSă� VFKHPD� VWDQGDUG�
UHFRPDQGDWă�GH�FăWUH�SURGXFăWRU��ÌQ�FDOLWDWH�GH�DILúRU�DO�WHQVLXQLL�V�D�XWLOL]DW�PRGXO�GH�DILúDUH�SHQWUX�SDQRX�
30������FH�UHSUH]LQWă�XQ�YROWPHWUX�GH�WHQVLXQH�FRQWLQXă�FX�OLPLWD�GH�PăVXUDUH���9��vQ�FD]�GH�QHFHVLWDUH�SRDWH�
IL�XWLOL]DW�RULFH�YROWPHWUX�GLJLWDO�OD�OLPLWD�GH�PăVXUDUH���9�SHQWUX�WHQVLXQH�FRQWLQXă��GH�H[HPSOX�PXOWLPHWUX�
GLJLWDO�GH�PRGHOXO�'7���&��

0RQWDMXO�SODFKHWHL�FX�FDEODM�LPSULPDW�DO�EORFXOXL�SUHYHGH�DPSODVDUHD�PDMRULWăĠLL�FRPSRQHQWHORU��ILJ��
����/D�DPSODVDUH�úL� WUDVDUHD� OHJăWXULORU� V�D� ĠLQXW�FRQW�GH�FRPSDWLELOLWDWHD�HOHFWURPDJQHWLFă�� UHJLP� WHUPLF�úL�
HOHFWULF���

&DUFDVD�GLQ�SODVWLF��XQGH�VH�PRQWHD]ă�SODFKHWD�úL�UHVWXO�FRPSRQHQWHORU��ILJ������SRDWH�IL�GLQ�VHULD�=[[��
GH�H[HPSOX�GH�WLSXO�=�,,$�VDX�=�����&RQH[LXQLOH�QHFHVDUH�vQWUH�UHVWXO�FRPSRQHQWHORU��FDUH�QX�VH�FRQĠLQ�SH�
SODFKHWă�VXQW�HIHFWXDWH�FX�ILUH�L]RODWH�vQ�LQWHULRUXO�FDUFDVHL��
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��6FKHPD�GH�PRQWDM�DO�EORFXOXL�GH�FRPDQGă�

�

�
��0RQWDMXO�EORFXOXL�GH�FRPDQGă�

�
3HQWUX�SXWHUHD�vQFăO]LWRUXOXL�PDL�MRDVă�GH�����:�SHQWUX�VLPLVWRUXO�96��QX�H�QHYRLH�GH�UDGLDWRU��GDFă�
GHSăúHúWH�DFHDVWă�PăULPH��DWXQFL�YD�IL�QHYRLH�GH�XQ�UDGLDWRU�FX�VXSUDIDĠD�GH�UăFLUH������������FP���
�

ÌQ�ILQH�V�D�REĠLQXW�XQ�EORF�HOHFWURQLF�GH�FRPDQGă�SHQWUX�WHUPRVWDW�FH�FRUHVSXQGH�FRQGLĠLLORU�PHQĠLRQDWH�
GH�PDL�VXV�FH�DVLJXUă�XUPăWRDUHOH�SHUIRUPDQĠH��

���5HDOL]DUHD�WHKQLFă�HVWH�VXILFLHQW�GH�VLPSOă�SHQWUX�VDUFLQD�GDWă�
���3HUPLWH�GH�XWLOL]DW� vQ�FDOLWDWH�GH�DILúRU�QX�QXPDL�PRGXOH�VSHFLDOL]DWH�GH�DILúRDUH��FL�úL�DSDUDWH�GH�

PăVXUDW�VWDQGDUGH�GH�X]�JHQHUDO�
���3HUPLWH�DMXVWDUH�úL�FDOLEUDUH�LQGLYLGXDOă�SHQWUX�VDUFLQL�VSHFLDOH�GH�HIHFWXDUH�D�PăVXUăULORU�
���&RUHVSXQGH�FHULQĠHORU�GH�VHFXULWDWH�HOHFWULFă��HOH�VXQW�DVLJXUDWH�SULQ�XWLOL]DUHD�WDQQVIRUPDWRUXOXL�FX�

vQIăúXUăUL�L]RODWH�JDOYDQLF�úL�L]RODUH�SULQ�RSWRFXSOX�D�FLUFXLWXOXL�GH�FRPDQGă�FX�vQFăO]LWRUXO��
���(URDUHD�PHQĠLQHULL�WHPSHUDWXULL�vQ�WHUPRVWDW�FRQVWLWXLH�������������&�
ÌQ�FDOLWDWH�GH�QHDMXQV� VH�SRDWH�GH�PHQĠLRQDW�SUHFL]LD� VFă]XWă�D� VHWăUL� WHPSHUDWXULL�SHQWUX� OLPLWHOH�GH�

WHPSHUDWXUă�FXSULQVH�vQ�OLPLWHOH�����������&��SXWHUHD�LQFăO]LWRUXOXL�H�OLPLWDWă�FX����:��
$FHVW� QHDMXQV� SRDWH� IL� vQOăWXUDW� SULQ� PăULUHD� VXSUDIHĠHL� GH� UăFLUH� D� UDGLDWRUXOXL� SHQWUX� VLPLVWRU� úL�

XWLOL]DUHD�FDUFDVHL�GH�SODVWLF�PDL�vQFăSăWRDUH��GH�H[HPSOX�=�,,$��
�

���ɋ��Ɍɢɧɤɨɜɚɧ��Ɇɢɧɢ�ɢɧɤɭɛɚɬɨɪ�Ⱥ��Ȼ��ɊɚɞLɨɚɦɚɬɨɪ��ʋ����������ɫɬɪ��������
���ɋ��Ɍɢɧɤɨɜɚɧ��ɘ��ɋɨɪɨɱɚɧɭ��ɍɥɭɱɲɟɧɧɵɣ�ɬɟɪɦɨɪɟɝɭɥɹɬɨɪ��ɗɥɟɤɬɪɢɤ��ʋ�����������ɫɬɪ���������
�


